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PRIVATE IRRIGATION SYSTEMS - Do they pay? 
By G. D. OLIVER, B.A., Off icer- in-Charge, Rural Economics and Market ing 
WESTERN AUSTRALIA, w i th 71,000 acres under irr igation, can hardly claim to have an 
important irr igation farming industry. However, irrigation is daily growing in impor-
tance, especially through private schemes. These account for almost half the present 
irrigated area. 
In recent years there has been increased 
interest in private irrigation systems, par-
ticularly in the South-West of the State 
where regular annual rainfall is combined 
with country which lends itself to water 
storage. So much so that the private 
irrigated area has increased from 8,000 
acres in 1952 to 28,000 acres in 1967. 
An even more spectacular increase is 
anticipated over the next 15 years. 
Some high value crops which give good 
yield responses to regular watering, such 
as apples and potatoes, deserve serious 
consideration for irrigation. The irrigation 
of pastures and fodder crops, for direct 
sale of hay or to produce meat and dairy 
products, is far less likely to be profitable. 
The purpose of this article is to warn 
would-be irrigators against hasty decisions 
to excavate, build dams and purchase 
irrigation equipment, by drawing attention 
to costs incurred by other farmers in the 
South-West and by indicating the extra 
returns necessary to make systems pay. 
In 1966 the Rural Economics and 
Marketing Section of the Department of 
Agriculture carried out an economic survey 
of the apple growing industry in Western 
Australia. A number of farms in this 
survey were irrigated, and 13, for which 
detailed information about irrigation was 
available, have been used for this study. 
In the selection of these 13 farms a variety 
of activities (such as apples, stone fruits, 
potatoes, fodder crops and pastures) and 
a range of irrigated areas and varying 
methods of storage and water application 
have been included. 
The average cost of irrigation capital per 
farm (for 28 acres irrigated) was $9,979 or 
$356 per acre. Present day market valua-
tions have been used and the items include 
such things as excavation of dams, erec-
tion of walls, channels, pumps, motors, 
pipe lines and sprinklers. 
Table 1 includes some individual farm 
figures selected to indicate the spread of 
costs. 
Table 1.—Capital cost 
13 Farms 
Average 
Representative Farms 
1 
2 
3 
4 
5 
6 
Area 
irrigated 
Acres 
28 
10 
17 
29 
30 
44 
65 
Total 
cost 
$ 
9,979 
4,700 
2,950 
14,368 
11,000 
11,240 
17,690 
Cost 
per acre 
$ 
356 
470 
174 
495 
367 
255 
272 
The wide variation in the per-acre costs 
($174 to $495) can be put down to three 
main factors: 
• The methods employed for water 
storage and reticulation. 
• The quantity of water the farmer 
desired to use per acre. The aver-
age per season was 15 inches and 
the variation was from 4 to 25 
inches. 
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• The planning efficiency. A number 
of systems were developed in a 
most hapazard way resulting in 
over-capitalization and technical 
inefficiency. It is generally better 
to plan for the maximum suitable 
land or water available than to 
build up from a small irrigation 
scheme. 
The following descriptions of the six 
irrigation schemes used above as examples 
show the variety of crops watered, the 
extent of water supplementation practised 
by different farmers and the methods of 
water storage, reticulation and applica-
tion. These descriptions also include fur-
ther information about capital costs. 
Case 1 
This farmer irrigated 10 acres of apples, 
pears and stone fruit. Watering by 
sprinklers was carried out 10 to 12 times a 
season at the rate of 1 | in. per watering 
—15 to 18 inches in all. 
Storage was provided by three means— 
a bore, a dam and a well—at a total cost 
(replacement) of $1,600. A syphon was 
used to carry water from the bore to the 
dam. 
Electric motors and pumps cost $600 and 
other equipment $2,500 (mainlines, spray-
lines, sprinklers, valves, etc.). A variety 
of materials were used for piping 
water, including galvanised iron, asbestos, 
aluminium and polythene plastic. 
Case 2 
The total irrigated area on this farm was 
17 acres of which five were apples and 12 
potatoes. A total water storage of 10 
million gallons was provided by four dams 
at a total cost of $1,650. 
The farmer used his tractor to drive a 
3-inch portable pump which cost $500. 
Mainline, spraylines and sprinklers, etc., 
cost a further $800. 
Watering was light at about 10 inches. 
Case 3 
On this farm the main crops irrigated 
were 14 acres of apples and 15 acres of 
potatoes. These crops received 20 inches 
over 10 waterings. A further 20 acres of 
young apple trees were given one watering 
of about 3 inches. 
Water was stored in two dams with 
capacities of 30 million and 6 million 
gallons. The estimated present day cost of 
these is $4,200. Power for pumping was 
provided by a 60-horse power electric 
motor. The installed cost of this with a 
4-inch two-stage pump was $2,800. The 
mainline added a further $2,220. 
The 14 acres of apples were provided 
with a permanent irrigation system at a 
cost of $4,000 while the cost of the port-
able sprinkler system (mainly used for 15 
acres of potatoes) was $1,148. 
Case 4 
This farmer gave 30 acres of apples a 
total of 24 inches of water during the 
1965 season over 12 waterings. His total 
storage was 20 million gallons. The wall 
required to contain this water in a gully 
cost $1,000. 
An 80-horse power electric motor, with 
installation, and a 4-inch single stage 
pump cost a further $4,000. 
Watering was done with a permanent 
sprinkler system which, with mainlines 
and laterals, was provided at a cost of 
$6,000. The total for the complete outfit 
was $11,000 or $367 per acre. 
Case 5 
The crops irrigated on this farm totalled 
44 acres, made up of apples (22 acres), 
peaches (12 acres) and potatoes (10 acres). 
Watering by sprinklers was at rates which 
varied from 6 inches for the peaches to 
20 inches for the mature apples to give 
an average of 8 inches overall. 
An 8 million gallon storage was provided 
at a cost of $2,000; a 40-horse power elec-
tric motor, with pump and installation, for 
$1,500; mainlines for $2,320; a permanent 
sprinkler system for 11 acres of apples for 
$2,200; and portable spray lines and other 
equipment for $3,220. 
The total replacement cost for the outfit 
was $11,240 or $255 for each acre irrigated. 
Case 6 
This case is an example of private irriga-
tion on quite a large scale. 
By damming a creek (cost $8,000) the 
farmer stored 60 million gallons of water. 
With this water a total of 65 acres was 
irrigated in the 1966 season—40 acres of 
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Table 2.—Annual irrigation cost 
13 Farms 
Total 
area 
watered 
Total 
acre 
inches 
Total Cost ($) 
Deprecia-
t ion at 
a t
 ' /o 710/ 
»*7a 
Interest Main-
tenance Running Total 
Cost per 
acre 
watered 
Cost per 
acre 
inch 
Average 28 420 698 731 183 272 1,884 67 
$ 
4.49 
Representative farms 
I 
2 
3 
4 
5 
6 
10 
17 
29 
30 
44 
65 
180 
170 
580 
720 
352 
585 
329 
207 
1,006 
770 
787 
1.238 
353 
221 
1,078 
825 
843 
1,327 
105 
37 
359 
330 
112 
199 
300 
82 
442 
660 
758 
660 
1,087 
547 
2,885 
2,585 
2,500 
3,424 
109 
32 
99 
86 
57 
53 
6.04 
3.22 
4.97 
3.59 
7.10 
5.85 
apples, 15 acres of potatoes and 10 acres 
of peas. The bearing apples were given 
3 inches of water on three occasions during 
the season. 
The total cost of all irrigation equip-
ment, excluding the storage mentioned 
above, was $9,690. This includes $1,400 for 
a 60-horse power electric motor, installed; 
$1,300 for a 4-inch two stage centrifugal 
pump installed and housed; $4,320 for 
mainlines; and $2,670 for aluminium pipes, 
sprinklers and other equipment and 
fittings. The total capital cost was $272 
per acre irrigated. 
The average 
The average annual irrigation costs are 
shown in Table 2. The total for 28 acres 
was $1,884 a year (average of 13 farms) 
at $67 per acre. The average cost of apply-
ing one acre inch of water was $4.50. 
The costs shown in Table 2 include 
interest on total irrigation capital at 7 per 
cent, per annum, depreciation at 74 per 
cent, (average over all items), mainten-
ance and running costs. Nothing has been 
included for any extra labour required with 
irrigation. The running costs are mainly 
for pumping water which, with mainten-
ance costs, cannot be avoided in particular 
years. Together they average over one 
dollar per acre-inch of water applied. 
To assess the value of an irrigation 
project, however, total costs, including 
interest and depreciation, must be taken 
into account. This is because capital can 
be employed to earn money in another 
capacity (or money must be paid out for 
the use of some one else's money) and 
capital items must eventually be replaced 
(depreciation). The high costs incurred by 
some must make irrigation unprofitable, 
or hardly worth the effort, even with high 
value crops. The total annual cost per 
acre-inch of water applied is the best 
gauge of irrigation costs. The average is 
about $4.50 per acre-inch and the range 
from $3 to $7. 
The information which follows aims to 
give guidance to those farmers who are 
considering putting in private irriga-
tion systems for the production of milk, 
beef or apples. Table 3 indicates the 
approximate additional yields required to 
cover costs and earn 7 per cent, interest 
on capital. These break-even yields are 
based on average costs. Individual farmers 
must decide how they compare with these 
averages and should adjust the figures 
accordingly. 
Table 3.—Irrigation break-even yields 
Apples 
Milk 
Baby Beef 
2 extra bushels per tree at $2.40 
per bushel 
*4,300 extra gallons at 20 cents per 
gallon or 5 to 7 cows per 10 acres 
•f/13 extra turned-off at $65 each 
f rom 10 acres 
* 4,777 gallons at 18 cents, 
t 12 at $70. 
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Dairying 
A manufacturing milk producer, with 10 
acres of supplementary irrigation, would 
need to sell 4,300 extra gallons of milk at 
the price of 20 cents per gallon (or 4,777 
at 18 cents and so on) to cover irrigation 
costs and earn seven per cent, interest on 
capital. This would be the production of 
five to seven cows. Should larger areas be 
contemplated, allowance would have to be 
made for additional labour. 
The position is different for the whole-
milk producer who may desire to install 
an irrigation system to maintain milk 
quality and supply. He would need to 
compare the cost of irrigation with the 
cost of concentrates, ensilage or other 
supplements. He may also wish to increase 
his manufacturing milk output. The 
wholemilk producer is not in a better posi-
tion to make an irrigation system pay 
merely because of the higher price he gets 
for his product. He will get this higher 
price regardless. He must get it at lower 
cost with irrigation or at the same cost 
with additional manufacturing milk. 
Beef 
Beef producers are also interested in 
irrigation systems. A farmer with 10 acres 
of supplementary irrigation would need to 
turn-off 13 extra baby beef from his farm 
at $65 each (or 12 at $70 each and so on) 
to cover his extra costs. It has been 
assumed that additional labour would not 
be required for this small area of irrigated 
pasture or fodder crop. 
Apples 
The irrigation of apple orchards is gen-
erally considered to be worthwhile and 
some farmers have been able to obtain 
consistent yields of 8 to 10 bushels per 
tree. These are outstanding orchardists, 
Table 4.—Costs and returns for irrigated and non-irrigated apples 
(28 acres) 
Details 
Yield per tree (bushels) 
Total production (bushels) 
Price per bushel ($) 
Gross return—apples ($) 
Sprays 
Fertilizer 
Fuel and Electricity 
Labour : 
Regular 
Picking and casual 
Packing, freight and other marketing 
Repairs and Maintenance 
Other cash costs 
Interest 
Depreciation 
Total 
Net Return 
Without irrigation 
3 
8,400 
2.40 
20,160 
Costs 
Per 
bushel 
$ 
0.15 
1.20 
Per 
acre 
$ 
12.00 
20.00 
9.00 
15.00 
35.71 
20.00 
Total 
$ 
336 
560 
252 
2,500 
1,260 
10,080 
420 
200 
1,000 
560 
17,168 
2,992 
Wi th irrigation 
5 
14,000 
2.40 
33,600 
Costs 
Per 
bushel 
$ 
6.15 
1.20 
Per 
acre 
$ 
20.00(a) 
35.00(a) 
60.64 
Total 
$ 
560 
980 
524(b) 
5,000 (c) 
2,100 
16,800 
603 (b) 
250 
1,698 
1,291 
29,806 
3,794 
(a) Extra spray and fertiliser allowed following normal procedure with irrigation. 
<b) Includes $272 for running expenses and $183 for maintenance shown in Table 2. 
(c) Includes an extra labour unit for irrigation. 
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however, who maintain young trees, pro-
vide abundant water, fertilise heavily and 
do not stint on sprays. 
Those who consider irrigation will auto-
matically solve their income problem 
should recall that the average survey yield 
for the Manjimup district was only 2f 
bushels per tree over the two years of the 
survey. All except one of the 10 farms 
surveyed had irrigation. There is scope 
for further irrigation of apples, however, 
as the extra 2 bushels required to break 
even should be well within the capabilities 
of orchardists following approved methods. 
The costs and returns for apples grown 
with and without irrigation are shown in 
Table 4. 
In conclusion . . . 
In conclusion there are four things 
farmers should think about carefully when 
considering installing an irrigation system: 
• A few get away with a capital out-
lay of $200 per acre but most are 
in the $300 to $400 bracket with 
some as high as $600. Estimates 
for particular irrigation systems 
which suggest lower than average 
capital outlay should be re-
checked for errors in calculation 
or efficiency of operation. 
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• Without any additional labour the 
cash outlay (pumping and main-
tenance) each year is one dollar 
for every acre-inch of water 
applied. For an average applica-
tion of 15 inches the cash outlay 
is $15 per acre. It is poor eco-
nomics to disregard interest on 
capital and depreciation, how-
ever, and with these costs added 
farmers must think in terms of 
$4.50 per acre-inch or $67 for 15 
acre-inches. 
• There are only a few farm enter-
prises which can stand up to a cost 
of $67 per acre. An individual 
farmer must decide whether he 
can increase production suffi-
ciently with a particular crop or 
livestock enterprise to cover both 
the normal costs associated with 
each unit of production and the 
extra costs of irrigation. 
• Even when an irrigation project 
passes these tests there is still the 
possibility that the capital re-
quired would return a better 
dividend if it was invested some 
other way. 
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Now, drain subsoil faster, 
better... with less drain on 
your bank balance. 
Field tests confirm Garnite P.V.C. 
Contour Drainage Pipe absorbs more water 
than standard agricultural pipes. 
Gamite's unique slotting 
permits faster drainage, 
with less danger of silting. 
Silt blockages are minimised by turbulence 
as water runs along the pipe and generally 
can be completely eliminated by using a 
coarse sand filter pack on top and 
around the drainage pipe. Couple this 
—. with Gamite's 
low installed 
price (the 
lowest in 
Australia) and 
you have a 
drainage system 
second to none. 
Garnite Contour 
Pipe is light 
weight; a 15 
chain coil 
weighs only 
95 lbs. It's easy to lay; requiring only 
the narrowest of trenches. 
With surprising strength, Gamite's 
patented* 
corrugated 
construction will withstand 
a man's weight easily yet it still 
remains flexible for continuous laying. 
And Gamite's slots cannot close under 
soil loads or implement traffic. Four sizes 
are available, either plain or slotted. 
Nominal Size: 
Inside Diameter: 
Length of 
Standard Coils: 
Wt. per 100 ft.: 
Total open area 
of slots per foot: 
1
 2 
1.500" 
1000 ft. 
9 i | bs . 
2 F 
2.325" 
800 ft. 
14 lbs. 
3" 
2.875" 
660 ft. 
22 lbs. 
4" 
3.960" 
400 ft. 
40 lbs. 
Not less than 0.36 sq. in. 
For a multiplicity of drainage applications, 
Garnite Contour Drainage Pipe will 
always perform perfectly! 
Garnite* 
PVC CONTOUR 
DRAINAGE PIPE 
Manufactured by ACI Plastics — 
Extrusions Division. 
•Australia Patent No. 242115. 
MELBOURNE 93 3341 
LGD262/66 
SYDNEY 69 7366 BRISBANE 681071 • PERTH 23 3051 • ADELAIDE 46 5427 • H0BART72 6796 I LAUNCESTON 31 2499 
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Weeds in 
Treat 'em rough with"Hyvar X 
One spray 
controls weeds and grasses 
for a whole season." 
"Clyde, I'm burning to know how!" 
"There's no burning with 
"Hyvar'X—no crude burning 
off or tedious ploughing. 
Simply spray'Hyvar'X along 
fence lines, round paddocks, 
along road ditches — and 
weeds won't grow." 
"Tough guy, Clyde. Won't you give 
a fire an even break?" 
"I will. And a permanent 
one. With Du Pont Hyvar'X. 
"Hyvar'X kills existing weed 
firebreaks! 
seedlings and goes on killing 
new ones. They never grow 
big enough to seed. An 
effective firebreak for a 
whole season." 
"Hyvar'X lasts longer than my hats!" 
FOR MORE EFFICIENT FIREBREAKS 
TREAT WEEDS ROUGH WITH DU PONT 
"HYVAR" X BROMACIL WEED KILLER. 
(SUED 
"EG. U.S. PAT OFF 
HYVARX 
BROMACIL 
See your local dealer or write to Du Pont Far East Inc., 
49 Falcon Street, Crows Nest, N.S.W., 2065. 
Telephone 9298455. 
©registered trade mark E. I. Du Pont de Nemours & Co. 
Inc., Wilmington, Delaware, U.S.A. 
With all pesticides always read labelling instructions 
carefully. 
DHF2-68 
transmission by post as a periodical Registered at the G.P.O., Perth, for 
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